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A SOx catalyst is provided on an exhaust 
passage upstream of a NOx catalyst so as to 
prevent inflow of SOx into the NOx catalyst 
and therefore prevent the sulfur poisoning 
of the NOx catalyst. If the amount of SOx 
retained by the SOx catalyst increases, it 
becomes rather difficult for the catalyst to 
take up and retain SOx from incoming 
exhaust gas, and the amount of SOx present 
in exhaust gas flowing out of the SOx 
retainer agent tends to increase. 
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A SOx absorbent is disposed in an exhaust 
passageway upstream of a NOx absorbent. 
A bypass is provided for bypassing the 
exhaust passageway extending between the 
SOx absorbent and the NOx absorbent. If 
the engine load is higher than an allowable 
maximum load when the amount of SOx 
absorbed in the SOx absorbent exceeds a set 
value, release of SOx from the SOx 
absorbent is prevented by prohibiting the 
temperature of the SOx absorbent from 
becoming higher than the release 
temperature and prohibiting the air-fuel 
ratio of exhaust gas flowing into the SOx 
absorbent from becoming rich of 
stoichiometry, and exhaust gas is caused to 









flow into the NOx absorbent without 
flowing into the bypass. 


JP-A-No. 2000-161045 


Nov.25/98 


Jun.13,'00 


If an ECU determines that a predetermined 
amount of SOx has been absorbed in a NOx 
catalyst and it is the time to release SOx, 
the ECU executes a stoichiometric control of 
the exhaust air-fuel ratio and an exhaust 
gas temperature control of maintaining a 
high exhaust gas temperature equal to or 
higher than a predetermined temperature, 
that is, executes a high-temperature 
stoichiometric control, in order to release 
SOx from the NOx catalyst (SOx releasing 
process). However, if the running speed of 
the vehicle detected by a vehicle speed 
sensor is lower than or equal to a lower- 
limit speed, that is, if the vehicle is at a stop 
or in a very low speed running state, the 
ECU stops the high-temperature 
stoichiometric control, and performs a low- 
temperature stoichiometric control of 
controlling the exhaust gas temperature at 
or below a release reduction temperature 
while maintaining a stoichiometric exhaust 
air-fuel ratio, so as to stop the release of 
SOx from the NOx catalyst and stop the 
SOx releasing process. 
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(57) Abstract 

PROBLEM TO BE SOLVED: To efficiently eliminate SOx 
according to its characteristic by controlling a fuel 
injection means to make the air fuel ratio supplied to 
an internal combustion engine more rich than the air 
fuel ratio when NOx is reduced in order to reduce SOx 
which has strong reaction force so that reduction 
release from a catalyst is not easy. 

SOLUTION: During the operation of an engine 1, the 
absorbed amounts of NOx and SOx absorbed in NOx 
catalyst 19 and SOx catalyst 18 are respectively 
estimated by an estimating party 37 in an ECU 30 to 
first determine whether SOx is saturated or not, and if 
NO, secondary it is determined whether NOx is saturated 
or not If saturation of NOx Is determined, making air 
fuel ratio rich and its execution time for eliminating 
NOx are decided to make rich. On the other hand, in the 
case where saturation of SOx is determined, making air 
fuel ratio rich and its execution time for eliminating 
SOx are calculated, and in the case where the 
temperature of a catalyst is below the reference 
temperature effective for eliminating SOx, it enters NOx 
elimination process. However, in the case where the 



temperature of a catalyst is above 
temperature, the ratio is made rich. 
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(54) EXHAUST EMISSION CONTROL DEVICE OF INTERNAL COMBUSTION ENGINE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To efficiently eliminate SOx 
according to its characteristic by controlling a fuel 
injection means to make the air fuel ratio supplied to an 
internal combustion engine more rich than the air fuel 
ratio when NOx is reduced in order to reduce SOx which 
has strong reaction force so that reduction release from 
a catalyst is not easy. 

SOLUTION: During the operation of an engine 1, the 
absorbed amounts of NOx and SOx absorbed in NOx 
catalyst 19 and SOx catalyst 18 are respectively 
estimated by an estimating party 37 in an ECU 30 to first 
determine whether SOx is saturated or not, and if NO, 
secondary it is determined whether NOx is saturated or 
not. If saturation of NOx is determined, making air fuel 
ratio rich and its execution time for eliminating NOx are decided to make rich. On the other 
hand, in the case where saturation of SOx is determined, making air fuel ratio rich and its 
execution time for eliminating SOx are calculated, and in the case where the temperature of a 
catalyst is below the reference temperature effective for eliminating SOx, it enters NOx 
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elimination process. However, in the case where the temperature of a catalyst is above the 
reference temperature, the ratio is made rich. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The exhaust emission control device of the internal combustion engine which has the NOx 
catalyst which is prepared in the exhaust air system of an internal combustion engine characterized by 
providing the following, and absorbs NOx at the time of operation with a RIN air-fuel ratio, and the SOx 
catalyst which is prepared in the upstream of this RIN NOx catalyst, and absorbs SOx at the time of 
RIN. A fuel- injection means to supply fuel to the aforementioned internal combustion engine. Fuel- 
injection control means which control the aforementioned fuel-injection means to make more rich than 
theoretical air fuel ratio the air-fiiel ratio supplied to the aforementioned internal combustion engine in 
order to make NOx absorbed by the aforementioned NOx catalyst return, and to make more rich than the 
air- fuel ratio at the time of making NOx return the air- fuel ratio supplied to the aforementioned internal 
combustion engine in order to return SOx absorbed by the aforementioned SOx catalyst. 
[Claim 2] The exhaust emission control device of the internal combustion engine which has the NOx 
catalyst which is prepared in the exhaust air system of an internal combustion engine characterized by 
providing the following, and absorbs NOx at the time of operation with a RIN air- fuel ratio, and the SOx 
catalyst which is prepared in the upstream of this RIN NOx catalyst, and absorbs SOx at the time of 
RIN. A presumed means to presume the amount of SOx absorbed by the amount and the aforementioned 
SOx catalyst of NOx which were absorbed by the aforementioned NOx catalyst based on the load of the 
aforementioned internal combustion engine, and an engine's rotational frequency, respectively. It 
embraces that the state where the amount of NOx presumed by fuel-injection means to supply fuel to the 
aforementioned internal combustion engine, and the aforementioned presumed means approached 
saturation is judged. The time suitable for removing NOx and the air-fuel ratio supplied to an internal 
combustion engine are made more rich than theoretical air fuel ratio. An injection fuel-control means to 
control the aforementioned fuel-injection means to make the time suitable for removing SOx, and the 
air-fuel ratio supplied to an internal combustion engine more rich than theoretical air fuel ratio according 
to the state where the amount of SOx approached saturation by the aforementioned presumed means 
being judged. 

[Claim 3] The exhaust emission control device of the internal combustion engine which has the RIN 
NOx catalyst which is characterized by providing the following, and which is prepared in the exhaust air 
system of an internal combustion engine, and absorbs NOx at the time of operation with a RIN air- fuel 
ratio. A presumed means to presume the amount of NOx and the amount of SOx which were absorbed 
by the aforementioned RIN NOx catalyst based on the load of the aforementioned internal combustion 
engine, and an engine's rotational frequency, respectively. It embraces that the state where the amount of 
NOx presumed by fuel-injection means to supply fuel to the aforementioned internal combustion engine, 
and the aforementioned presumed means approached saturation is judged. The time suitable for 
removing NOx and the air- fuel ratio supplied to an internal combustion engine are made more rich than 
theoretical air fuel ratio. An injection fuel-control means to control the aforementioned fuel-injection 
means to make the time suitable for removing SOx, and the air- fuel ratio supplied to an internal 
combustion engine more rich than theoretical air fuel ratio according to the state where the amount of 
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SOx approached saturation by the aforementioned presumed means being judged. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the exhaust emission control 
device which specifically raises the purification function of NOx and SOx which are generated with an 
internal combustion engine about the exhaust emission control device of the RIN barn internal 
combustion engine operated with a RIN air- fuel ratio. 
[0002] 

[Description of the Prior Art] Adsorption or the RIN NOx catalyst which carries out occlusion and 
carries out reduction purification of adsorption or the NOx which carried out occlusion at the time of 
rich or theoretical air fuel ratio is used in NOx discharged in the internal combustion engine it was made 
to burn fuel at the time of RIN with a RIN air- fuel ratio. There is a thing of the following two methods 
in a RIN NOx catalyst. 

[0003] The thing of the 1st method is called a NOx adsorption method or direct decomposition method, 
makes a zeolite and an alumina support high-melting point noble metals, and is formed, making Pt, Ir, 
and Rh composite-ize as noble metals — Pt — it compares independently and it is reported that the RIN 
NOx purification effect and thermal resistance can be raised ("environmental correspondence [ of an 
automobile prime mover ] technical" Asakura Publishing Co., Ltd., July 10, 1997, p60) The NOx 
cleaning effect of this catalyst is considered as follows. Although NOx contained in combustion gas 
adsorbs on the surface of noble metals, if HC concentration becomes high, the oxygen generated by 
decomposition of NOx on a noble-metals front face will be returned by HC. In this way, decomposition 
of NOx is promoted and purified. This catalyst has not only a RIN NOx purification property but the 
general three-way-component-catalyst property. 

[0004] The thing of the 2nd method is called NOx occlusion reduction type, and high distribution 
support of the salt of Pt system noble metals, alkali, such as Ba and La, an alkaline earth, and rare earth 
is carried out at support, such as an alumina. According to this catalyst, NO discharged at the time of 
RIN oxidizes to N02 on Pt front face, and occlusion is carried out to an occlusion component as a 
nitrate (N03-) (above-shown "environmental correspondence [ of an automobile prime mover ] 
technical" p61). Next, if an air-fuel ratio is richly controlled from theoretical air fliel ratio, Occlusion 
NOx will be returned by gas, such as HC, CO, and H2, and it will be removed. It also has the three-way- 
component-catalyst property also with this common catalyst. 

[0005] Thus, a RIN NOx catalyst is adsorption or a thing which carries out occlusion, decomposes or 
returns, and is removed at the time of rich about NOx generated at the time of RIN. Thus, it calls it 
absorption to adsorb or carry out occlusion and to hold NOx. 

[0006] However, since sulfur is contained in the lubricating oil of fuel and an internal combustion 
engine, SOx is contained in exhaust gas. Although absorbed by the RIN NOx catalyst with NOx, this 
SOx is unremovable even if it makes an air- fuel ratio rich for NOx removal. Therefore, the amount of 
SOx absorbed by the RIN NOx catalyst increases gradually, and the absorptance of NOx is reduced. 
[0007] As a thing corresponding to this problem, while arranging a SOx absorbent (henceforth a SOx 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



8/22/2003 



Page 2 of 6 



catalyst) for the upstream of a RIN NOx catalyst in the exhaust air system of an internal combustion 
engine and absorbing SOx in exhaust gas for a SOx catalyst in a RIN barn state, absorbing NOx in 
exhaust gas for a RIN NOx catalyst is indicated by JP,6-229230,A. This SOx catalyst carries out 
oxidation reduction of the SOx absorbed when the air- fuel ratio of exhaust gas was RIN, SOx was 
absorbed and exhaust gas became rich, and emits it. In case the technique indicated by this official 
report makes an air- fuel ratio rich, it has proposed asking for the rich degree which HC is consumed in a 
SOx catalyst and decreases, increasing that much rich degree, and controlling exhaust gas richly. 
[0008] 

[Problem(s) to be Solved by the Invention] The technique of JP,6-229230,A is not taken into 
consideration at all about the timing to which SOx is made to emit from a SOx catalyst, the timing to 
which NOx is made to emit from a NOx catalyst, and a rich degree. Then, this invention aims at offering 
the exhaust air gas cleanup equipment from which NOx and SOx which are contained in exhaust gas are 
removed effectively. 
[0009] 

[Means for Solving the Problem] The NOx catalyst which is prepared in the exhaust air system of an 
internal combustion engine, and absorbs NOx at the time of operation with a RIN air-fuel ratio in order 
that invention of a claim 1 may solve the above-mentioned technical problem, And it sets to the exhaust 
emission control device of the internal combustion engine which has the SOx catalyst which is prepared 
in the upstream of this RIN NOx catalyst, and absorbs SOx at the time of RIN. The air-fuel ratio 
supplied to the aforementioned internal combustion engine in order to make a fuel-injection means to 
supply fuel to an internal combustion engine, and NOx absorbed by the NOx catalyst return is made 
more rich than theoretical air fuel ratio. In order to return SOx absorbed by the aforementioned SOx 
catalyst, composition equipped with the fuel-injection control means which control a fuel-injection 
means to make more rich than the air-fuel ratio at the time of making NOx return the air-fuel ratio 
supplied to an internal combustion engine is taken. 

[0010] Since according to this invention it supplies at time to differ from rich-ization for NOx reduction 
of the fuel of an air-fuel ratio much more more rich than the rich air-fuel ratio for NOx reduction paying 
attention to the absorption to the catalyst of NOx and SOx, and a difference of a reduction property in 
order to return SOx for which whose reaction force is strong and the reduction discharge from a catalyst 
is not easy, SOx is efficiently removable according to the property. 

[001 1] The NOx catalyst which invention of a claim 2 is prepared in the exhaust air system of an 
internal combustion engine, and absorbs NOx at the time of operation with a RIN air- fuel ratio, And it 
sets to the exhaust emission control device of the internal combustion engine which has the SOx catalyst 
which is prepared in the upstream of this RIN NOx catalyst, and absorbs SOx at the time of RIN. A 
presumed means to presume the amount of SOx absorbed by the amount and the aforementioned SOx 
catalyst of NOx which were absorbed by the aforementioned NOx catalyst based on the load of an 
internal combustion engine, and an engine's rotational frequency, respectively, It embraces that the state 
where the amount of NOx presumed by fuel-injection means to supply fuel to an internal combustion 
engine, and the presumed means approached saturation is judged. The time suitable for removing NOx 
and the air- fuel ratio supplied to an internal combustion engine are made more rich than theoretical air 
fuel ratio. Composition equipped with an injection fuel-control means to control a fuel-injection means 
to make the time suitable for removing SOx and the air-fuel ratio supplied to an internal combustion 
engine more rich than theoretical air fuel ratio according to the state where the amount of SOx 
approached saturation by the presumed means being judged is taken. 

[0012] Invention of a claim 2 presumes the state where SOx absorbed by the state where NOx by which 
occlusion was carried out to the NOx catalyst based on the inhalation air content of an internal 
combustion engine and an engine's rotational frequency is saturated, and the SOx catalyst is saturated. 
Since control for NOx removal and control for SOx removal are carried out individually, processing 
doubled with the feature of NOx and SOx is performed without forming a new sensor, and the function 
of a catalyst can be demonstrated efficiently. 

[0013] In the exhaust emission control device of the internal combustion engine which has the RIN NOx 
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catalyst which invention of a claim 3 is prepared in the exhaust air system of an internal combustion 
engine, and absorbs NOx at the time of operation with a RIN air-fuel ratio A presumed means to 
presume the amount of NOx and the amount of SOx which were absorbed by the aforementioned NOx 
catalyst based on the load of an internal combustion engine, and an engine's rotational frequency, 
respectively, It embraces that the state where the amount of NOx presumed by fuel-injection means to 
supply fuel to an internal combustion engine, and the presumed means approached saturation is judged. 
The time suitable for removing NOx and the air- fuel ratio supplied to an internal combustion engine are 
made more rich than theoretical air fuel ratio. Composition equipped with an injection fuel-control 
means to control a fuel-injection means to make the time suitable for removing SOx and the air-fuel 
ratio supplied to an internal combustion engine more rich than theoretical air fuel ratio according to the 
state where the amount of SOx approached saturation by the presumed means being judged is taken. 
[0014] Since the amount of NOx and SOx which are absorbed by the RIN NOx catalyst is presumed 
individually according to invention of a claim 3, processing doubled with the feature of NOx and SOx is 
performed without forming a new sensor, and the function of a catalyst can be demonstrated efficiently. 
[0015] 

[Embodiments of the Invention] Next, the gestalt of implementation of this invention is explained, 
referring to a drawing. If the structure of an engine where this invention is applied first is explained, the 
engine 1 is equipped with the fuel injection equipment 11, i.e., injector, which supplies a piston 2, a 
combustion chamber 3, an ignition plug 4, the inhalation-of-air bulb 5, a suction port 6, the exhaust air 
bulb 7, the exhaust air port 8, and fUel to a combustion chamber as shown in drawing 1 . In this drawing, 
although arranged at the suction port 6, an injector 1 1 may be arranged so that direct fuel may be 
injected to a combustion chamber and a nozzle may be exposed in the cylinder of an engine. 
[0016] The suction port 6 is connected with the surge tank 10 through the corresponding manifold 9. 
The surge tank 10 is connected to the air cleaner 14 through the air intake duct 12. The pressure sensor 
13 which measures the pressure-of-induction-pipe force is connected to the surge tank 10. The throttle 
valve 15 is arranged in the air intake duct 12, and the opening sensor 23 detects the opening of a throttle 
valve 15, and outputs the signal according to opening. 

[0017] On the other hand, all-over-the-districts air- fuel ratio SANS A 22 is connected to the exhaust 
manifold 16, and the voltage output which is proportional to an air- fuel ratio mostly over a latus air-fixel 
ratio field is generated. The casing 20 which built the NOx catalyst 19 which absorbs NOx located in the 
SOx catalyst 18 which absorbs SOx, and its lower stream of a river in the exhaust pipe 17 is formed. 
[0018] Electronic control unit ECU30 consists of computers, takes out and memorizes a program and 
data required at the time of ROM (read-only memory) and the execution which store the program and 
the data which are performed by computer, and equips RAM (random access memory) which offers the 
working area of an operation, CPU (processor) which executes a program, the circuit which processes 
the input signal from various kinds of sensors, and each part of an engine with the drive circuit to which 
a control signal is sent. In drawing 1 , functional block has shown ECU30 based on such hardware 
composition. 

[0019] The output of the pressure sensor 13 which detects the pressure-of-induction-pipe force 
corresponding to the load of an engine, the output of the throttle opening sensor 23 which detects the 
opening of a throttle valve, the output of the all-over-the-districts air- fuel ratio sensor 22 which detects 
the air- fuel ratio of exhaust gas over the whole region, and the output of the temperature sensor 21 
which detects the temperature of a catalyst are inputted into the operational status detecting element 33 
of ECU30. The operational status detecting element 33 receives the signal which shows the rotational 
frequency Ne of an engine from the signal and the rotational frequency sensor 25 in which the vehicle 
speed from the vehicle speed sensor 26 is shown. 

[0020] The operational status detecting element 33 receives and processes the output of the above- 
mentioned sensor which is not thing-others-illustrated, and provides other functional block of ECU30 
with parameters (it is henceforth called an engine operation parameter synthetically.), such as the 
pressure-of-induction-pipe force PB, the opening theta of a throttle valve, the vehicle speed V, the 
rotational frequency Ne of an engine, an exhaust gas temperature, engine-coolant water temperature, 
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inhalation sky atmospheric temperature, and atmospheric pressure. 

[0021] The ignition-timing control section 36 is sent to the distributor or ignitor which does not illustrate 
the signal which controls ignition timing based on the engine operation parameter sent from the 
operational status detecting element 33, and controls ignition to an ignition plug 4. 
[0022] The target air-fuel ratio setting section 34 receives the information on an engine speed Ne and the 
pressure-of-induction-pipe force PB from the operational status detecting element 33, for example, asks 
for the target air- fuel ratio of the range of 13-40. 

[0023] The fuel-injection control section 35 finds the basic injection time of fuel based on the pressure- 
of-induction-pipe force PB and engine speed Ne which are sent from the operational status detecting 
element 33. The amount of supply of the fuel to an engine is decided in time when the valve of an 
injector 1 1 is opened. This time Tr, i.e., fuel injection duration, is expressed with Tr=Tp x Km x Kc. It is 
the coefficient which performs amendment for setting the basic injection time when Tp is determined 
from inhalation air mass, and Kc with the signal from each sensor for a target air- fuel ratio coefficient, 
setting Km in the engine state at those times, such as the time of acceleration between the colds, and 
making it a suitable air-fuel ratio. A target air-fuel ratio coefficient is a coefficient proportional to the 
inverse number of an air- fuel ratio, and is 1.0 in theoretical air fuel ratio. 

[0024] Although the speed density method using the pressure-of-induction-pipe force sensor is used for 
measuring inhalation air mass here, when using to measure inhalation air mass the method of a mass- 
flow method and others, injection of fuel is controlled using the calculation technique of injection time 
in which the method was met. 

[0025] The presumed section 37 (presumed means) which presumes the amount of SOx which is 
absorbed by the amount and SOx catalyst of NOx which are absorbed by the NOx catalyst, and is 
accumulated is formed in ECU30. The amount of NOx and SOx which are absorbed by a NOx catalyst 
and the SOx catalyst is proportional to the amount of the exhaust gas discharged by the engine, and the 
concentration of NOx and SOx in exhaust gas. Since exhaust air capacity corresponds to an inhalation 
air content and the concentration of NOx and SOx in exhaust gas is equivalent to an engine load, the 
amount of NOx and SOx which are absorbed by a NOx catalyst and the SOx catalyst, respectively is 
equivalent to an inhalation air content and an engine load. Therefore, the amount of NOx(es) and the 
amount of SOx(es) which were absorbed by the catalyst can be presumed from an inhalation air content 
and an engine load. 

[0026] It is the block diagram showing the composition of the presumed section 37, the aggregate value 
determination section 370 is detected by the operational status detecting element 33, and drawing 2 
receives the pressure-of-induction-pipe force PB which was sampled the fixed period and evaluated, and 
the rotational frequency Ne of the engine which was similarly detected by the operational status 
detecting element 33, was sampled the fixed period, and was evaluated, and determines the value which 
should be added to the NOx counter 372 and the SOx counter 373 based on these, respectively. As one 
gestalt, the aggregate value determination section 370 takes out the value which advances the value and 
SOx counter which advance a NOx counter according to the product of the pressure-of-induction-pipe 
force PB and an engine speed Ne from a table 371, and sends each value to the NOx counter 372 and the 
SOx counter 373. 

[0027] Or the map for calculating the value which should be added to a counter is prepared, and the 
value which advances a count with reference to a map from the pressure-of-induction-pipe force PB and 
an engine speed Ne can also be calculated. In this case, this map is stored in a table 371. The value 
which advances a count is a value corresponding to the amount of NOx and SOx which are absorbed by 
a NOx catalyst and the SOx catalyst during the sampling. 

[0028] Although NOx flows to hundreds of ppm order in exhaust gas and is saturated in a NOx catalyst 
in the inside of a short time, since the reaction force is not so strong as sulfur, it can be removed in a 
short time for about 5 or less seconds using about 14.5 or less air- fuel ratio slightly more rich than 
theoretical air fuel ratio 14.7. Moreover, it is enough if the temperature of a catalyst is more than the 
activity temperature (about 300 degrees C) of a catalyst in this case. 

[0029] On the other hand, SOx will require a long time, before being saturated in a catalyst, since only 
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20-25 ppm of sulfur concentration in a gasoline are not contained even if at least about 300 ppm are high 
in exhaust gas. However, since the reaction force is stronger than NOx, SOx needs the elevated 
temperature of 600 degrees C or more for the removal, and needs to make an air- fuel ratio deeper than 
the case of NOx removal. As for the value of an air- fuel ratio, it is good to carry out over the time for 
about 10 minutes with 13.0 or less air- fuel ratio typically. 

[0030] A comparator circuit 374 will send the NOx removal rich-ized demand signal spkl to the fuel- 
injection control section 35, if the value of a counter 372 amounts to refl as compared with the 1st 
reference value refl equivalent to the level which should remove NOx absorbed in the catalyst in the 
value of the NOx counter 372. the amount which saturates a NOx catalyst as this 1st reference value in 
order to give a margin to a catalyst - a constant rate - the value equivalent to a few amount is set up 
beforehand 

[0031] The fuel-injection control section 35 answers this NOx removal rich-ized demand signal spkl, 
and carries out a short time, for example, rich-izing for 1 .2 seconds, based on the engine operation 
parameter at that time. The air- fuel ratio of rich-izing used at this time uses what is a little more rich 
than theoretical air fuel ratio, 14.0 [ for example, ]. Simultaneously with this, the fuel-injection control 
section 35 sends a reset signal rstl to the NOx counter 372, and resets a NOx counter. In this case, a 
reset signal rstl is sent also to the aggregate value determination section 370, and you may make it 
subtract the counted value equivalent to the amount of SOx(es) removed from a SOx catalyst by rich- 
ization for NOx removal from the aggregate value to the SOx counter 373. 

[0032] A comparator circuit 375 will send the SOx removal rich-ized demand signal spk2 to the fuel- 
injection control section 35, if the value of a counter 373 amounts to ref2 as compared with the 2nd 
reference value ref2 equivalent to the level which should remove SOx absorbed in the catalyst in the 
value of the SOx counter 373. the amount which saturates a SOx catalyst as this 2nd reference value in 
order to give a margin to a catalyst - a constant rate - the value equivalent to a few amount is set up 
beforehand 

[0033] The fuel-injection control section 35 answers this SOx removal rich-ized demand signal spk2, 
and carries out rich-ization between long times, for example, 8 minutes, comparatively based on the 
engine operation parameter at that time. The air- fuel ratio of this rich-izing is made deeper than the air- 
fuel ratio used for NOx removal, for example, uses an air-fuel ratio 11.0. The signal rst2 which resets the 
SOx counter 373 simultaneously with this is sent to a counter 373, and a counter 373 is reset. In this 
case, since rich-izing for SOx removal is sufficiently long and reduction removal of the NOx is carried 
out also from a NOx catalyst, a reset signal rst2 is sent also to the NOx counter 372, and resets a counter 
372. 

[0034] Drawin g 3 is the flow chart showing the flow of processing of 1 operation gestalt of this 
invention. The absorbed dose of NOx and SOx which are absorbed by the NOx catalyst 19 and the SOx 
catalyst 18 in the presumed section 37 of drawin g 1 is presumed (S101), and it judges whether SOx was 
saturated first (SI 02), and if not saturated, it judges whether NOx was saturated or not (SI 03). Although 
the word "saturation" is used here, in order to give a margin to a catalyst, a low value is judged as a 
saturation value a little rather than it is saturated actually. 

[0035] A judgment of the saturation of NOx decides on them and (S104) carries out the air-fuel ratio and 
operation time of rich-izing for NOx removal (S105). The NOx counter 372 is reset at the same time it 
carries out rich-ization (S106). At this time, it is desirable that only the value equivalent to carried-out 
rich-ization subtracts the SOx counter 373. 

[0036] If the saturation of SOx is judged at Step SI 02, the air- fuel ratio and operation time of rich-izing 
for SOx removal will be computed (SI 07), and it will be judged whether it is more than reference 
temperature (600 degrees C) with the temperature of a catalyst effective in SOx removal (SI 08). The 
degree of catalyst temperature flies to Step SI 03, goes into the process of NOx removal, and starts a low 
case from Step SI 01 again after a NOx removal process end. 

[0037] If the temperature of a catalyst has reached at Step SI 08 more than reference temperature, rich- 
ization will be carried out (S109) and the SOx counter 373 and the NOx counter 372 will be reset 
simultaneously with completion. Rich-ization is carried out here by setting the target air- fuel ratio 
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coefficient Kc as a larger value than 1.0. 

[0038] Although the above operation gestalt is related with the exhaust air gas cleanup equipment which 
has arranged the SOx catalyst for the upstream of a NOx catalyst, this invention is applicable also about 
the exhaust air gas cleanup equipment which uses only the so-called RIN NOx catalyst. In this case, the 
amount of NOx and SOx which are absorbed by the RIN NOx catalyst is presumed, respectively, and 
air-fuel ratio rich-ization for removal is carried out individually. Therefore, the SOx counter 373 of 
drawing 2 counts the value corresponding to the amount of SOx absorbed by the RIN NOx catalyst. 
[0039] Although the operation gestalt of this invention was explained above, this invention is not limited 
to such an operation gestalt. 
[0040] 

[Effect of the Invention] Since invention of a claim 1 supplies rich-ization deeper than rich-izing for 
NOx reduction at time to differ from implementation of rich-izing for NOx reduction paying attention to 
the absorption to the catalyst of NOx and SOx, and a difference of a reduction property in order to return 
SOx for which whose reaction force is strong and the reduction discharge from a catalyst is not easy, it 
can remove SOx efficiently according to the property. 

[0041] Invention of a claim 2 presumes the amount of SOx absorbed by the amount and SOx catalyst of 
NOx by which occlusion was carried out to the NOx catalyst based on the inhalation air content of an 
internal combustion engine, and an engine's rotational frequency, respectively. Since control for NOx 
removal and control for SOx removal are carried out individually, processing doubled with the feature of 
NOx and SOx is performed without forming a new sensor, and the function of a catalyst can be 
demonstrated efficiently. 

[0042] Since invention of a claim 3 presumes the amount of NOx and SOx which are absorbed by the 
RIN NOx catalyst, respectively and carries out individually control for NOx removal, and control for 
SOx removal, processing doubled with the feature of NOx and SOx is performed without forming a new 
sensor, and it can demonstrate the function of a catalyst efficiently. 



[Translation done.] 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing showing the overall composition of the engine equipment of the example of this 
invention. 

[Drawing 2] The block diagram showing the detail of the presumed section 37. 

[Drawing 3] The flow chart showing the flow of the processing in 1 operation gestalt of this invention. 

[Description of Notations] 

I Engine (Internal Combustion Engine) 

I I Injector (Fuel-Injection Means) 
18 SOx Catalyst 

19NOx Catalyst 

35 Fuel-Injection Control Section (Fuel-Injection Control Means) 

37 The Amount of NOx(es), the Amount Presumption Section of SOx(es) (Presumed Means) 
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DRAWINGS 



Drawing 1] 




[Drawing 2] 
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